The effects of apomorphine on the hippocampal field potential in freely moving rats: pharmacological evidence of the involvement of D2 receptors.
The effects of apomorphine on the hippocampal field potential of dentate granule cells were investigated in freely-moving male Sprague-Dawley rats. Five sequential field potentials were recorded from the dentate gyrus of the dorsal hippocampus, by stimulating the perforant path in the entorhinal cortex at 30 sec intervals. The slope of the population excitatory postsynaptic potential (EPSP) slope and the amplitude of the population spike of these field potentials were analyzed and averaged with a computer. The effects of apomorphine were observed at intervals of 15 min over 2 hr. Although the slope of the population EPSP showed no significant change after the administration of apomorphine (1.0 mg/kg, i.p.), the amplitude of the population spike was enhanced by about 30%. This enhancement continued for about 90 min. These results suggest that the apomorphine does not change the synaptic input from the perforant path to the granule cells but enhances the excitability of the hippocampal dentate granule cells. This effect of apomorphine on the amplitude of the population spike was decreased by sulpiride (20 mg/kg, i.p.) but was not affected by SCH-23390 (0.1 mg/kg, i.p.). These results lead to the conclusion that the enhancement of the excitability of the dentate granule cells by apomorphine is caused by the activation of the postsynaptic D2 receptors.